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AUTHORS: _ Basov, N. G., Orayevakiy, A. N.

TITLES 7 Emigsion of molecuies in a mixed energy state

PERIODICAL: Zhurnal eksperimental 'noy i teoreticheékoy fiziki, v. 42,
: no. 6, 1962, 1529=1535

TEXT: 4 double resonator molecule generator is investigated. It is shown qff'
that a molecular current polarized by a monochromatic emission excites 8 s
monochromatic oscillation in a resonator on which it is incident. The .
frequency o0 ncy of the polarized
emission. A change in cts only

the amplitude and phase of the exoited oscillation, not its frequency.

The emigsion- with frequencies different from that of the polarised field

is incoherent. Pherefore it is noil necessary to take the effect of S
coherence into account while calculating the noise produced in quantum’}’ o
generators and aemplifiers by spontaneous emission. If the polarized :
emission is not monochromatic the response of the resonator is also not -
monochromatic for small intensities. The spectrum of the response affects
Card : ‘ ‘
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BASOV, N.G.; ZUYEV, V,S.; KRYUKOV, P.G.

Increasing the power of a ruby-type quantum pulse optical maser
by resonator Q-fagtor modulation, Zhur, eksp. i teor. fiz. 43
m0,1:353-355 J1 162, (MIRA 15:9)

1, Flzicheskiy institut im, P,N, Lebedeva AN SSSR.,
(Masers)
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AUTHORS: Basov, N. G., ilarkin, Ye. P., Mash, D. I.
TITLE: Some characteristid¥ of neon-helium quantum generator

FERIODICAL; Zhurnal eksperimental'noy i'teoreticheskoy fiziki, v, 43,
ac. 3(9), 1962, 1116-1117

TZXT: The guentum generator shown in the figure is described. This
operates on the principle of A. Javan (Phys. Rev. Lett., 3, 87, 1959; 6,
106, 1961). The discharge in the ¢as mixture is excited by.a 20-Mc
generator by way of external electrodes. Interference mirrors with a high
coefficient of reflection are used. They consist of 13 quarter-wave InS
films and cryolite. The mirror backings were optical fused quartz with a
transmission factor of abgut 1 % for 11,530 S waves. Pover and angular
dependence of the 11,530 2 enission were measured. The beam divergence wag

; aQout one angular minute and the power about 8.2 mz. The latter remained

{ virtually constant throughout the range of the neon-to-helium partial
pressure, ratios of 1:10-1:4 but decreased %hen the neon partial pressure was
further increased. There is 1 figure. .
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AUTHORS: Basov, N. G.; Zuyev, V. §.; 8vidzinskiy,' K. K.

PR
e e A w——————_ 1t

TITLE: Masexr using a beam of NQB molecules
« - SOURCE: AN SS8R. Fizicheskiy institut. Trudy*, v. 21, 1963, 176-199 |

'+ TOPIC TAGS: ND. maser, maser power output, maser frequency a:abil-fFAt;ﬂ5
~ity, maser dbsoiute stability, microwave band maser, signal to noise |
~ ratio ‘ C

s e

IABSTRACT: The purpose of the inveséigation was to ascertain the
- feasibility of a maser using the inversion transitions in a beam of
_ heavy-hydrogen ammonia ND3, and resulted in the construction of an

. operating model of such a maser generating approximately 10-11 W at
. 1656.18 Mc (line J = 6, K= 6 of the ¥D, inversion spectrum). The .

 @bsolute frequency stability is of the order of 10™°. The calcula~ .
Card 1/3 ' | '
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 ACCESSION NR: AT3012118 “of
' tions proving the feasibility of the maser are presented and include
. proof that self-excitation can be attained with sensible maser para=-
meters and a calculation of the hyperfine structure of the inversion
spectrum of ND3. In addition to estimating the absolute stability

for the (6, 6) line, the possibilities of increasing the absolute
stability of the maser by choosing other lines (3, 2 and 5,5) or by

replacing N14 with le are also considered. The measurement- results
agree well with the calculated data. The power yield of the ND

maser is approximately one-hundredth that of the NH; maser, but3the

. .sensitivity of microwave receivers at 1600 Mc is much higher than ’ - .
| that at 24,000 Mc, so that detection of an ND, maser signal entails !

no more difficulty’than,that of an NB3 maser. The signal/noise ratio:.-w 5

exceeded 100 at 10-12 W. The resonator used had a diameter of 14 em e
and a beam length 1.2-=1,5 meters, compared with 1 and 20--30 em
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: ACCESSION NR: AT3012118

respectively for the NH3 maser. The entire apparatus (without dif-fv-';

S ! fusion pump) measured 1.5 x 0.5 x 0.5 meters and weighed 150 kg, R

but further reduction in size and weight is expected. “In conclu~-'

- sion the authors thank A. M. Prokhorov for a useful discussion.
‘Orig. art. has: 17 figures, 14 formulas, and 2 tables.

| ASSOCIATION: Fizicheskiy institut im. P. N. Lebedeva AN SSSR (Phy=

“ sics Institute, ‘AN SSSR) -
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_'-’rmx: 'rranpromat:.on of: atro:na mohrmuc rad:.ation 1nto eleotric cmt
| SOURCE: Platke tverdogo tela, v. 5, 0. 8, 1963, a;eu-asas ER R AT
TOPIc TAGS: semiconductor luer, nght-tb-alectricity convereion, liy:t-to-

St ‘adstector

Teurrent” convamr, mmoge‘ﬁim qemfeT)ﬁdxﬁ”tor_hser, nsht transa.ucer, mer

= ABSTRACT: It 4s shown that s’tmg monochromatie rm;tion can ‘bi'i:onvu'rted S
into elsctric current’in an inhomogeneous p-i-n semiconductor.with strongly -

degenerate p and n reglons, Space-coherent monochromatic raddation 1s focused
on -the semiconductor, produoing slectron-hole pairs. In this case the chemical
potential in the elsctron region of the semiconductor (lo) will coinecide with | |
the Fermi quasi-lavel of electrons in the 1 region (i,), and the chemical po- = " B
* tential in the hole region (‘ﬁ) vill coincide with the Permi quasi-level of the = -,
holes in the i region (pp). conbina.tion current can be made sma.n ir
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vhere E, and B, are energies corresponding to the edge of the electron and hols .-
‘zome, respectively, and T is the temperature of the semple, These conditdons - - _
. require strong degeneracy of the.n and p regions. The potential difference . .. |
across the sample will then be Nw/e, When current is produced, the absorptiom i - -
fector 1s a function of the current and the mmber of quanta sbsorbed per unit
time becomes (RAV + (I/e), vhere I is the cwrrent and V the volume inwhich . | ¥
* recoubination Dccurs. The expreasion RAV includes recombination in the 1 region |- = [N
as vell as the recombination current. The efficiency factor 7, 1.e., the ratio i - g
of the power at the load Ry to absorbed power-equals . . . _ T

o
WlfR e 3fe)

¥ - | For large values of 1 tobe obtedned,: tvo cond.ttiona must preveil: I>e JRAV -l
- and Rp-> Ry, vhere R, is the internal resistance of the device (mainly of the 1 -

-

T
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1} peglon). The efficiency can epproach unity. Strongly doped regions form a * -
- waveguide along vhich the radiation is propegated, Dimensicns of the 4 region
{. should de selected 20 as to ensure full ebsorption of the ralistion, Another . .
. possibility les in the utilization of the ccherefice. of the emission 4o creath, .
s optical oscillator snalogous to & semiconductor osciliater.

ASSOCTATION: Pisicheskiy institut im. P. N, Lebedeva AN SSSR, Moscow (Physios . |
e, A

: e DA'!B AGRs 068ap63 -
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AUTHOR:
1

Basov, N. G.; Markin, Ye. P.; Nikitin, V.
Wﬁl v . { .

TITLE: Some charactcristiés of the Ne and He laser for A = 3,39 y

)

SOURCE: Radiotekhnika i’ elektronika, v.;8, no. 126 1963, 2084-2086

TOPIC TAGS: laser, gas ‘laser, pumping power, neon hdlium laser

[ . . v 3

ABSTRACT: The Physics Institute AN SSSR has investigated the relationm-
ship between the output power of the neon-helium laser and its various
parameters, i.e., the dfameter and form 'of dischargle’ tubes, discharge
duration, mixture pressure pumping power, and transmission coefficient
of the mirrors with metallile and dielectric coating for the most in~-
tensive spectrum line (Ne3S,-3P,,A = 3.39 y), GrapKsiof output power
(in millivolts across the measuring photoconductive cell) as a func-
tion of pumping powexr were plotted for various pressures in the dis-
charge-tube., The discharge .length was 0.9 m. Maximum output power
was obtained with a pumping power of 100 ‘w and a pressure of roughly
1.2 mn Rg. The diameter.of:the generated light spot was equal to that
af the discharge tube, Variation in Ne :!and He mixture pressure in

K 2~
Cord 1/8
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the tube from 0.3 to 6 mm Hg did not disturb the stable operation of
the generator., Generation cutoff occurred at a pressure of about

& mm Hg. The optimum diameter of the tube was fpund to be 12 nm at
X'= 3.39 u. Output power depended only slightly on the change of
pressure within the range 0.9—1.4 mm Hg and increased linearly with-
the length of the discharge. Output power oscillations were defected
during nonalignment of the mirrors. Some 100 maxima were observed
during shifts of the mirror :1°., The relationship between output
power and mirror transmission coefficfent was investigated for co-
efficients of 2, 30, and 50XZ. The highest power was observed at 302,
After the addition of some spectrally pure Xe to the Ne-He mixture,
sinultaneous generation at wavelengths of 1.52, 2,02, 2.60, 3.10, 3.36,
3.39, and 3.50 u was obsérved. With the Xe-He mixture, the following
wavelengths were obtained: 2,02, 2.60, 3.10, 3.36, and 3.50 yu. Orig.
art. has: 2 figures., .

ASSOCIATION: Fizicheskiy institut im. P. N, Lebedeva AN SSSR (Physics
Institute, AN $SSR) c

: R T
.. Cord 2/38

APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000203910014-1"



"APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000203910014-1

BASOV, N.G.; MARKIN, Ye,P,; NIKITIN, V.V,

uhﬂ‘“v.g..,x.sﬂ‘-t‘-ﬂ“«'&‘.&,’h‘.,{;.,“, .

Output power of a neon-helium laser as a function of various
parameters, Opt. 1 spektr. 15 no.3:436-438 S '63,
: (MIRA 16:10)
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BASOV, N.G.; BOGDANKEVICH, O.V.
——\-
Recambination juninescalige of Adia and Ge following excitation by fast
electrons. Zhur. eksp. i teor. fiz. 44 no.3:1115-1116 Mr 163,
(MIRA 16:3)

11 Fizicheskly institut imeni P.N,Lebedeva AN SSSR,
(Gallgum arsenide) (Germanium) . {(Quantum electronics)
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, \c .EPF(n)-ZIM(d)/M(1)/M(m)/BDS—-AMG/ASD/SSD—-Ps-h/Pn--h/Pr—h-—Bi/ b
"ibtess1on we:  Apsoooon, | | s/ooss/63/owoos/17az/17:.5 g
AUTHOR: Basov, N. G.; orwa;dy A N - 7#5

:mx:m%tm neggtive temauture; by the mothod ot heating and cooling ot

SOURCEs Zhumd. ekapar. i teoret. ﬁ.t:ud., _v. ld., no. 5, .1965, 17&2-17,,5 ; i

by the" rapid heating or sooling of a' ayatom
) rgy level structure, In a t -
. instance, if the probability of transition from level ;u- :: ;..:::}. ;y ::em' for.
- considerably greater then those from level 1. to level 2 and from level 3 to
8 --devel 2, then with a sharp rise in ‘temperature. thermodynanio equilibrium will et
o bede;tabliahod rapidly betwsen levels 1 and 3 and elowly between lsvels 1 and 2' L
_ and levels 2 and 3, In such a_ case_a. negative temperature-state-will- exist for:
~ a-shorb. tim with roupeot ‘to’ Iovols 3 and 2. 'I'he eame abate oan occur dm-ing

I o e ARy 4 o e g P oL L L2 - - [N -
A e e e st & 5 s s ¢
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~-transition probabilities, - The optimum conditions are described by equationa.',:"., :

e ‘mixture of o ‘o QR an\
* molesuiee o:‘%ME"

... temperature change required may be .
. shock waves, Orig. art, has: - 1 figur

ASSOCTATION; Fiaichoskdy institut in. P, N, Lebedevs AN SS5R Moscon” (Pystes |-

e Institute AN SSSR) .

" SURTTED: 1906t62

éo’olix;g of 't.h'alﬁ ayatem, butw:lthadift’erentdistribution of energjr: lévé
12 equations, - )
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_BASOV, N.G.; ORAYEVSKIY, A,N.; STRAKHOVSKIY; TATARENKOV, V.M,

Molecular generator with resonators connected in series, Zhur,
eksp, 1 teor. fiz. 45 no.6:1768-1777 D '63. (MIRA 17:2)

1. Fizicheskiy institut imeni Lebedeva AN SSSR.
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'* -EXCITATION OF RECOMBINATION, EMISSION BY MEANS OF A LASER
(USSR) , .

Bagov, N. G., L. M. Lisitsyn, and B. D, Osipov. IN: Akademiya nauk SSSR.
oklady, v. 149, no. 3, 21 Mar 1963, 561-562. S/020/63/149/003/0091028

£~ experimental study of recombination emission in germanium, silicgn, and
gallium arsenide at various temperatures employs a ruby laser (6934 A) to ob-

. tain high excitation levels. Samples of n-type germanium with a resistivity of

- 40 ohm*cm and a diffusion length of 1. 5 mm in the shape of a '"Weierstrass
sphere" 8 mm in diameter were excited by light pulses with a duration of
200 p sec and a density of 106w/cm? A spectrometer with a lead sulfide
indicator (100 p sec time constant) was used to analyze the recombination emis-
sion pulses. The signal was amplified by a broadband amplifier and registered
by a dual-beam oscillograph. Laser output was monitored by a photomultiplier.
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AID Rr. 9T2-27 20 May

. RXCITATION OF RECOMBIFATION [Cont'd) 8/020/63/149/003/009/028

The results show that the intensity of recombination emission at the tem o
ture of liquid nitrogen is "two orders" greater than at room temperat ; and
. at the femperature of liquid helium 2 to 3 times greater than at tr;xe te:: o a:md
of liqt.nd nitrogen. “Analogous results were obtained for silicon‘and allti’era e
- arsenide. It is proposed that laser pulses of 10-? sec be used for fugme:rir:\-

- vestigations of recombination processes.. i [Bb!
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= }; mieroscope, sharply increased upon orossing the threshold; the bright regiom of -
1" the erystal was 10 to 15 p wide.  Two photos of the bright regions are given, = |
| " corresponding to injection currents of 108nd 18 g, Increasing current density -
“07}  reduced the width of the enitting regions » apparently dbecause of the stimulated -
ERE . occwrring in an area of shorter initigl diffusicn
Same specimens manifested simultanecus emission from two transitions )
. P rallel planes spaced 10'u apart, ™Ihe authors express their thanks to L. -
B - Ya. Krol' E ’ -of galliwm arsenide at their disposal,
.t Yue N , & _P. Zakharov for their help
, , and ov and A, muovich for a wealth of
. Yalusble advice," "has: 13 formulas and 3 figures, -
i ASSOCIATION: . Flzichesldy institut im
! - (Physics Institute, AN SSSR) <

HE

- . N. Lebedova Akndenit nauk SSSR

0

. OEWL:
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"'H}QSGV, N. G.; BOGDANKEVICH, O. V.; DEVYATOV, A. G.
U

“"Excitation of the semiconducting quantum oscillator by a beam of fast electrons."

paper presented at the Symp on Radiative Recombination in Semicenductors, Paris
27-28 Jul 6h. {Intl Conf on Semiconductor Phy~ics]
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ORAYEVLRTY ) amtoldy Hikolupeviely oy, Hed,, otve rote;
B=iKGLUT, V.G., red,

{Molecular generat..  “olekuliarmye generatory. Mo
skva, Nuuka, 1964. 294 p. (MIRA 18:1)

1. Chlen-korrespondznt AN S35 (for Basov).
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TOPIC TAGS: semiconductor, quantum generator

ABSTRACT This is & summary of the development and uses of such ﬁnnnra*ors.

Snecial omphasiy is placed on the application to o9 rmunication, Y Information may
even nnw \n tropumitted to distances of tene of lirht years., The high directivity

and the ability to foous benma are pointed cut. The puthor discusses bthe adventages
s tbum r’:wnﬁrut.(.\ra. ¥uch of

wten. The role

Af very samll cize and oW time lag

el L, and
feature of Gicondatlor3 18 eEpnaRiIen--ine N

a1th slectrong ol ny  intrd tem Af specinlt o 111 atoms.
time Leg ui pef juncliviis peima bs 30&;.;;;;5 o Gunnrated

quency. Semiconductor materials that have proved quccessful asg qugntum generators
are listed with thei- radiation wavelengtha and =aith their opernting temperatures.
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1 8580-63
ACCESSION NH: APA04658%

Special emphasisc is placed on the work accomplished at the Fizioheskiy institut im.
P, K. lebedeya (Physical Institute) and the Fiziko-tekhnicheskiy institut im. A. P.

Toffe {Physicnl snd Technical Institute). The author discusses a new type of semi- - ..,
conducter quantum xensrator developed nt the first of these institubes {during the
peripd 1961219040 4 sensrator exc:ted by o beam of hiph-speed electrons. This

rneralar s dos-aneed

sead meiderabie detatl., The author outlinag the
mew wUT e anp | coapdyosor

saurzh far

metarinis that wi'l perm.d mensratioe

ard ar
= Ta et a, Yoy

N DIPTSR e

cevesopment ol powerful and very efficient quantum gensrators. Ts it stil} neces- E
8ary to preserve maehinine of the materianls? I 11 Btill necessary in use slectiri-
“Al current, es formerly, for tranemitiing enersy?  Hay it pot e slmpler, at laazs

R terialn Totmatancen . ba teoampds SMBETEY .n tha {rorm o af ook e Ly
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'ACCESS1OH NR: APbOLSHIL . 8/0109 /64 /009 /009/1680/1686 _!
?AUTHOR: Basov, K. G.; Grasyuk, A, 2.3 Orayevskiy, A. K. p

1
-TITLE: Bone special festures of inforzation transmission snd recep-
ition by meand i lnser-ossiliatory and amplifiers

SOURCE: Radiotekhnika i elekxtronixa, v. 9, no. 9, 1964, 1680-1686

TOPIC TAGS: laser, multichannel communicat aser beanm,
‘¢reveling wave laser, image anplifierLJ/ Q

ABSTRACT: Sonme basic properties of multichannel communication lines
using the time &hd space coherence of the radic emission of & laser
oscillator concurrently ace stualed. The information is transmitted
by irradiating an object of variable transparency with & laser bean.
| The authors demonstrated that the transainssion capacity of such 8
r ssdE _conuider %WW&MQ—!—&QM_

G

1o
of

i cd

image smplifiers {c alvo ¢ ot
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scomosio BR: AThOBSMOL

The suthors note that, for the purpose of simplifying the receiver
' of & pultichannel communication line, it is possibdble to utilize space
' quantizstion of transparsncy functions vith limited diffraction
. spectra. Orig. art. has: 17 figures and 8 formulas.

| ASSOCIATIOR: Pizicheskiy imstitut {m. P. B. Lebedeve AN ESSR
* {Physics Imstitute, AR 8SSR)

SUBMITTEYD: 25Apr 63 ATD PRESS: 3112

E: B3 REF S7V. LA
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. Basov, N.G.

. V . SSSR noe9:19-33 8 V64,
Semiconducter lasers, Vest. AN 34 MIRA 17610)

1, Chlen-korrespondent AN SSSR.
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BASOV, N.G.;_ KROKHIN, 0.N.

e At 055 s e

Conditions for heating up a plasma by radiatio
n from &
maser, Zhur. eksper, i teor. fiz. 46 no,1:171-175 Ja?&?tical

1. Fizicheskiy 1nsf.itut imeni Lebedeva AN SSSR, (MIRA 17:2)
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AUSHOR: .Basav,.Ne.Gs; Krokhin, O. H.
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¢
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TITIE: Optical excitation of semiconductors ;
' , SO(mcE:; Zh. clopore 1 tecr. fiz., v. 16, no. 4, 1964, 1508-1510

TOPIC TAGS: laser, semiconductor laser, manochramatic radiation, coherent

- rediastich, recoambination radiation, optical pumping, optical excitatiom,
resonant cavity .

i ABSTRACT: Excitation of semiconductors by monochromatic radiation with a fré-
-7 anency slightly higher than that of the edge of the intrinsic absoxrption band
;18 investigated theoretically. A battery of indepsndent p-n Juction lnsers
- 15 suggested as the excitatiom source of inccherent momochramatic radiation.
- It is pointed out that when the intensity of incident radiatica is high, the sun
" Yot Hp of Fermi quasi-levels for electrans and holes approaches the energy of
incident photans ey, For saus frequency band such that Bw<He + p,population
" inversimn is achieved and cscillation may become possible. An expression for

P

 jemsnjodon/sonss
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-. the minimuy intensity of incident radiatiom J
: _ min necessaxy to reach the
; threshold far e + pp corvesponding Yo the cscillation threshold 4s derived.
It is shown that when oscillatim occ He + jip Temains constant for a wide -
range T J ¥ Jmine At & very high intensity of radiation (Jpdumin), When con-
& :mm l;;thruzecfoglm?x-hoh gas tales place, the system becomes 4 highly | -
v verter erent cherent radiati feiclenay . -
 approsdiing 200 intg ¢ t am, with e Y e |
; i ' 3 |

[ P
l- ¥
1 |

S PSS VU Y S T
.

ASSOCIATION: Pizichesitv jostitut in.; P, N. Lebedeva Akadenii nauk SSSR y
4 . (Physics Institute, Academy of Sciences,SSSR) PR

SUBMITTED: - ATRebG: DATE ACQ: OMMayS4 | = ENCL: 00
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)
ACCESSIOR BR: APAOAT929 JDAIG 8/0056/64 /o

e s =
-SOUBCR: Zhurnel eksperimental'noy 4 teoreticheskoy fiszixi, v. L7,
‘mo. B, 2984k, 1588-1590

‘ 45 ‘
TGBIC TAGS: laser, senicondsctor lasmer’, cadmium sulfide, recombipna-~
tion radfation, coherent 1ight

QAHS:ER.&{I'E: " The present Paper is an gxpanded version of an earlier
article (Basov, B. G., C. ¥. Bo dmkeﬁ_c_hFLA,ﬁfBe%%eﬁ—Sﬁeiﬁﬁorf

M Tor a sesfcon@uttor laser by s feet sieriion bedn, AN SR, Doklady.

1% 155, me. &, 2965, T783) whick reported successful development of
‘the first electron-bean punped sexiconductor laser. The folloving
additiconl data were provided ir thizs paper: The 2 x 1.5 mm? faces
of the F-aom Long saxple were made parallel and carefully polished.
The daraticn of the electrom team pulse from an electron gun was 2.5
m2d 2ot 2 4 aa was reported in the earlier paper. The electron beem |
&g sxcelerated to ezergies oz tke order of 200 kev in.a eylindrical
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iy wii . X WAV he~current density could be varied
e O €5 1 amplem® & ‘the experiments. Ths reconbination radiation '
‘spectrun conzfsted of a mumber of wvide dands vith transition energies
seuller than the widtk of the forbidden dband. Three narrov lines at
vavelengihas of 5035, 956 ana B89)1 R vere observed at high current
Sensities. 7The Intensity variatlion of the emissfion line at 4966 £

vith the currest density is stown in Fig. 1 of the Enclosure and a
simultansouns carroving of the spectral line from 35 to 7 R 1s shown in
Fig. 2. Orig. ert. hss: 2 figures.

ASSOCIATION: Fizicheskiy institut ie. P. K. qued'm Akademii nauk 5S8R
(Physics Instl tute, Acadewy of Sciences SSER)

SUEEITTED: OBFenbh EBECL: 02 8UB CODEB: EC, NP b

Bo EE¥ S0V: 003 ~ OTHER: _ 002 ATD PRESS: 3135
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196265 EWG(1)/emA (k) /FBD/EWT (1)/E%P(2)/ENT () /EEC (k )-2/EEC(t) /T/
EEC(b),uz’/E%’?(irZ/gHA(m)—:? EWA(h) *  Pn—3/Po~4/Pf-4/Pi-4/P1.4/Peb 1Jp(c)/SSD/AFIL/
AFETR/BSD/pASM(a ) /ASD(a)-5 /ASD(d ) /ESD(gs ) /ESD(t) WG/ MH

ACCESSION NR: AP4047933 5/0056/64/047/004/1595/1597

AUTHOR: §2£3§22§=§Q.;_Ambartsumyan. R. V.; Zuyev, V. S, Kryukov,
P, G,; Stoylov, Yu. Yu, : ,

TITLE: Q-switched lasar 5/
. 2 3

: .%SOURCEx Zhurnal eksperimental'noy 4§ teoreticheskoy fiziki, v, 47,
SRl ino. 4, 1964, 1595-1597 . - - : : - -

S § -

TO?fﬁ'Tk6§¥umi;§;f;7;ﬁ5} ié;é£1f1£§£}*éiﬁii£1;£}'6 switch, Q switching

“tlaser
3

» § ¥ S tratio “heltcalflash-Tampwa =
+ergized by an 8~kv, 300~uf power supply and produced a 700~usec pulse,
' The Kerr cell was energized by a 0,S5eusec pulse, whose rise time was
5 nanoseconds, 500 upsec after ignition of the flash lamp, The laser
then emitted & single pulse with an energy of 1,8 joules., The addi-
tion of a second ruby laser as an amplifier produced an output pulse
of 8 joules having a steepexr form. Orig, ari. has: 2 figures,
iCard 1/ 3 :

- --
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|
%SUBHITTBD: 10Juleé ATD PRESS: 3120 ENCL: 00
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.BASOV, N.G.; GRASYUK, A.Z.; ORAYEVSKIY, A.N.

Some special features of transmiesion and reception of information
x:zi.ng masers and lasers. Radiotekh, i elektron, 9 no,9:1680-1686 S
e (MIRA 17:10)

1. Fizicheskiy institut im, P.N.lebedeva AN SSSR.

-
i A IREDS ST Ve T (I DD BRI ST SN Sl BT TR LA R g A U | OO T Y A PR RN R S RY TR 2Xed i BT XN D TR PA A SOO R B 550 ] ST s P i

APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000203910014-1"




"APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000203910014-1

e
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ACCESSION NR:  AP5001858 s/oos6/6l+/0h7/006/231h/231_6,
AUTHOR:  Basav, N. G.; Mildtin, A. I.; Strakhovskiy, G.M.; Uspenskiy, A. V. - -

: A : N
- TITLE: The possibility of determining relaxation‘rates by means of a hydrogen-
aton beam maser o

son:CS: 6Zhumal eksperimental ‘noy i teoreticheskoy fiziki, v. 47, no. 6, 1965,
2314.-231

TOPIC TAGS: maser, hydrogen beam maser, relaxation rate

ABSTRACT: The authors present some characteristics obtained at FIAN with'a

hydrogen atom beam maser (A = 21 cm) and show how a study of these characteristics

can be used to deduce the relaxation rates of various processes that leed to the

lozs of active atoms (escape of ective particle vall losseg,

relaxation due inhomoganeities, and spin re~

orientation upon colliston or two hydrogen evows;. An osCililogram of the time

dependence of the power of Stimulated emission of an underexcited meser
d for the FIAN equipment a
relaxation rate wes
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by plotting the output power of an operating maser agairst the intensty of the active-atom
beam. This yields the constant characterizing the relaxation due 4o collision

of two Wdro§en atoms with spin exchange. The value obtained was in the range
(1—6) x 10-10 cm3/sec/particle, vhich egreed with published data. A value of

2 sec~l, obtalned for 7p by plotting the resonance curve of the cevity and
using 8 forumula for the frequency pulling of the maser by the gener-
ator is ingood agreement with the value obteined from the atimulated—en;ission
oscillogram. Orig. art., has: 3 figures and 1 forzmula, {02)

hysics ~ = A

. Institute, Aceden of Sciencea BSSR). o n . | g
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- ACCESSION NR. AP4030780 §/0020/64/155/004/0783/0783 |

AUTHOR: _Baaqy, N, G. (Corresponding Member, AN 888R); Bogdankcéich ,
0s Vo3 Deyyatkov.. i G, ! !

I

TITLEs Bxcitation of a semiconductor laser by a fast electron bean

!
!
[
|
i

. |
SOURCE: AN SSSR. Doklady*, v, 155, no, 4, 1964, 783

TOPIC TAGS: laser, semiconductor laser, junction laser, electron
beam laser, cadmium sulfide laser .

ABSTRACT: This article reports the first successful results of
experiments in which stimulated emission of radiation was achieved
from CdS monocrystals in pulsed operation by means of an electron . !
beam, Intense radiation in the green part of the spectrum (A=4966A) :
was observed during irradiation of CdS monocrystal, placed in a

' ‘helium cryostat, by a beam of 4200 Kev electrons, The intensity of

i fluorescence increased sharply with current density, A three~-fold
increase of the current density abova the threshold resulted in »
a4 tvo~order increase in the intensity of radiation and a simultaneous

Card 1/2
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narrowing of the emission line from 35 to 7 3.- The threshold current
was observed to depend strongly on the quality of the crystals used,:
The duration of the current pulses was 2 usec and the Tepétition '
frequency vas saveral tens of cpps At small current densities, the .
duration of emission after the end of the pulse was 2 usec. At the :

maximum current densities, the light pulse was synchronous with the ;
pulle. . 7 ) 4 ] ) * V0 .,

ASSOCIATION: none
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: ACCESSION NR: AP4043832 §/0020/64/157/005/1084/1087 |

! f
. AUTHOR: Basov, N, G, (Corresponding member AN SSSR);_Grasyuk, A. z.ﬁ;;
" Zubarev, T E.d"" = i

7/

TITLE: Regenerative laser >
SOURCE: AN SSSR, Doklady*, v, 157, no., 5, 1964, 1084-1087

TOPIC TAGS: laser, ruby laser, regenerative lsser, laser amplifier,
unidirectiona’l laser, :ravelins wave laser, laser gain

ABSTRACT: An optical amplifying system 1is presented, consisting of
a Q-switching ruby laser dviving a unidirectional amplifier laser.
The Q-switch of the signal source was provided to determine properly :
the shape, length, power, and time reference of the driving pulse. !
. The unidirectional feature of the driven laser, achieved by a third
mirror taking the return path outside the ruby rod, renders the
threshold adjustmsnt of the system lces critical and makes it sasier
, to reach stable gain, Purthermore, the onidirectional systeam allows .
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;

for the employment of tseveral anplifying lasers in series without
interstage isolators, 1In the experiment, the overall power gain was -
measured as a function of single-pass gain, An overall gain in the |

effects and a flash lamp quenching device was used to aliminate ths
pump background., The =easurements showed that the 3ystem 1is seasi-
tive to signal pover of the sams ordar of magnitude aa the thagratical

’ L EL IS X T3 !
| Vaiue, given a signal~to~noise ratio close to unity, The psss baade
- width vas 5 en~' for overal} po¥er galn of 25, "The authors asxtend

their thanks to ¥V, §, Zuyev P, €. Eryukov, and V, 1, Syereun for
e Y &8
asiatance f{n thelir work. Orig. avi. hsa:

¢ figures asg 3 vgzetiom,
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Pasov, N. 4 Grasyuk, A. Z.; Zuberev, I. 4. Ketulin, ¥
Hau.‘.g—""-,": rel g TTTT T T e T A e .

“Repeern -"'woy i teoreticheskoy I
1, no. 4, » 29-33

TOPIC TAGS: gallium arsenide, optical pumping, neocdymium glass laser, nonlinear
effect, tws photon absorption, Kaman scattering, secoud harmonic generstion

ABETRACT: A neodymium-doped glass @«QDGL-F' Iaser 'palge anerpgy 0.5 &

- 5. '\,. haal e "

Ler than ihe «

= fE. The exci

'ick rarrier concen

Ths

-1
Ly .

ves aitached to n massive heat sink 6 DL&'E‘ in 1

oowas {ucused at one 0F the crystel edges 8 ony mes:., Lo L. e

‘other two edges, orthogonal to edge b, were polished sccurately to form vlane
-resohator . Light 5, from one side of the resonator, was directed at the 15P-51

Cord /b
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spectro raph 7, where i% was phor.ographed the light from the other side was
dlrected at a screen 3, where it was uls o photeographed. The effert of the densi

4 neoWldty oand in{ensity

. s k4 . T LI S Ll - P . PN . . . .
urasyur, V. A. Ketulin, .wklady Ah UUSR, Vooli, ono. L, 4959, & cuBparatively
. large volume of the semiconductor tekes part in the generation. The efficiency of
the generation, expressed ne & ratio of ;n'e?lfj thorumping energy | was about T8,

Fesearch 13 currently heing ~snducted expiain tre

+
wheerve the secon:

. Blunvergern
Yarenna, .63

ASSOCIATION: Fizicheskiy institut im. P.
 Institute, Academy of Sc iences,5SSR)

; SUBMITTED: 16Apr65 ENCL: 02 SUB CODE: EC
| NQ REF 80V: 001 . OTHER: 001 ATD PRESS: 4035

| Cc'rdi é/ 4

e SR TR R R

APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000203910014-1"



"APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000203910014-1

O A T N Xy L 8 WIS O s

Y B SR TN DALY T R I SEAL RS TEES TR 1 T
TR P R AL ] 2 e T

L 93581-65
- -ACCESBION WRr —APS014226~ — — — T e mT o

3
%“‘ 7

Fig. 1. Schemstic of the installazion
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Fig. 2. Spectral line of GaAs for
. various values of pumping pover. N L
i~ The scale elong the ordinate axis™ |
1 differs for various curves: the

meximum at curve 3 is much greater

that at curve 1.
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AUTHOR: Basov, K. G.; Gresyuk, A. Z.; Zubarev, I. G. %2
4 | TITLE: The response of & peocdymium-glass 253"01‘ amplifier . :
. | o \

SOURC.E:-' Zhurnal pri}}adnﬁr apekt_roékopii, v. 3, no. 1, 1965, 26-31

TOPIC TAGS: laserq/}m. lifier, neodymium glass anplifier, traveling wave s.mplifier."i-'
neodymium glass laser, amplifier response :

ABSTRACT: . Data_are presentec-on-the-experimental-investigation of a neodymiun-glesd | L
laser amplifier. The block diagram of a setup.used for the measurement of the am~ | ; :
plifier response is shown in Fig. 1 of the Enclosure, A neodymium-glass laser with'
Q-switching was used as an exciter. The laser output wes transmitted through the
theodolite T, where it was focused end subsequently converged on an object with var+

iable transparency. After passage through the theodolite the angular divergence of the

beam was smaller than the angular diffraction at the input and output apertures of

the amplifier. The beam from the theodolite was attenuated by neutral filters which

were precalibrated to the laser wavelength (1.06 mu). After passage through an |
object, one-=half of the bean vas separated by a 50% mirror and photographed. The

other half was passed through a neodymium-glass amplifier and was salso photographed.
Cord /3 ; _ ;
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1ike-the-ruby-amplifier; the meodyn :

: apable of hf. amplification of the image of & laser-illuminated object
The amplifier response was computed theoretically and measured experimentally by
wmeans of a two-beam oscillograph, as & function of the area of the amplifier output
,aperture and the magnitude of the solid angle of the recorder. The experimental
value of the response of a neodymium-glass amplifier was 1.7 x 10~ w. This value is
close to the theoretical 1imit of 1.2 x 10~% v for & transmission band of § x 1012 cps.
;0rig. art. has: L figures ard 12 formulas. {YK] .

ASSOCIATION: none
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Fig. 1. Block -dlsgram of the setup for thc; —n;t;;urement
of amplifier response

AKT - Autocollimator; OKG - laser with modulated Q;

T - theodolite; F - precalibrated. filters; D, D, - dia-
phragms; P - plane-parallel glass layer; OKU - lgser
amplifier; L, end L, - confocal lens (F ~ 6 cm);

FEU-1 ~ control: phoéomult;lplier; FEU-2 ~ recorder;
DO - two-beam oscillograph. .
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AUTHOR: bBasov, N, G.; Belenov, E. M.j Letokhov, V, S, “’“}-’
—————— L 5L/
TITLE: Synchronization of oscillations in a semiconductor_laser wi:h§§§
several p-n junctions 5 R

SOURCE: Fiazika tverdogo tela, v, 7, no, 1, 1965, 337-339

TOPIC TAGS: 1laser, semiconductor laser, p n junction, stimulated
enission, laser action, mode, resonator cavity, cavity resonator,
standing mode

ABSTRACT: A theoretical analysis is conducted of the mode of operation
of an injection laser consisting of an array of p-n junctions in which
oscillations are synchronized in order to obtain larger power output
and better directionality of laser emission. An electrodynamic model
of a p=n junction as a dielectric waveguide with a low critical fre-
quency in which there are only the lovest order standing waves Esp

and Hgg 18 usad in deriving a formula for the internal coupling of the
junction due to the penetration of the field., An expression is also
il/earived for the external diffraction coupling coefficiant by a method

TN G PSR SN, T ES D by e L DL ARS W PSS LR Sl DT S 7] R IS L ¥ A AT h AN A N B

APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000203910014-1"



"APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000203910014-1

R TR Tioa T, ey —— - SN —
= e T T O e g P o e oS pr e ey P o m T e e iy

! e 2 R I BT e e s e e et Rl =

e B K 2 S N [N :. P OO P PRIV AN

ACCLILTon Wy APS003477 L ] /

developed by N, G, Basov et al which is described in a paper yet to be
published, Externel diffraction coupling of p-n junctions is obtained
by making & hole in the face of the semiconductor and ueing an external
mirror. The criteria for stability of the synchronized mode of oper-
tion sare obtained by snalyzing the oscillation equations of a system
similar to that of two interacting lasers. Numerical estimates for a
typicel p-n junction show that synchronization of oscillations is more
favorable in the case of external coupling. Orig. art, hass S form-

ulas and 2 figures. {cs)
ASSOCIATIONs: Fizicheskiy institut imeni P. N, Lebedev (Physics i
Institute) . e -

SUBMITTED: O02Hové4 ~ ENCL: 00 SUB CODE: EC,65
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| AUTHOR: Basgy, N. G.; Yeliseyev, P. G.; Nikitin, V. V.; Lishina, A.° V.; Maslov,
V. 4., Heshel'skxiy, A. Ya. fhondndodhit NN,

/
TITLE: A semiconductor GaAs, P  Junction laser 72

| SoURCE: Fizike tverdogo tela, v. T, no. 6, 1965, 1902-190k

TOPIC TAGS: 1laser, semiconductor laser, junction laser, injection laser, stim-
ulated emissiocn, gellium arsenide, gallium phosphide
— ,q

ABSTRACT: A Gahsg gsPo ?5] pulsed mJection laser operating at 77K is described.

Thg monoc r;stalllne golid solution of Gahsg, 85PO 15 ¥8s orepared by epitaxial growth

"(Sandv1cb method}. The p-n Junction was formed at a deptn of 26 y by diffusing zinc

‘gt B50C for 2.5 hr into a polighed 6.5 u thick wafer of GaAsy 85 Py 1 Coherent

emission was observed st Th20 A at a threshold current density ’of 5800 amp/cm? .

CA high resolution spectrum of laser emissicn showed muitxmode oscillations similar
to those of GaAs injJection lasers. The high thresholg current density was attiri-
butad to optical inhomogeneity of the epiteaxial film. \bDlmcnb1ons of the laser,

épulse curation, and repetition rate ere not given. Orig. srt. has: 2 figures.
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Fresnel number 2.5 are presented graphically, and those for other f
Fresnel mumbars are sald to be similar. The coupling decreases so

| rapldly with increasing separation that in the case of many resonators

‘1t 1s only necessary to consider the coupling bstween nearest neigh-

. bors. Conditions for the stability of diffraction coupled lasers are
deduced from the equations of A.N.Orayevskiy (Radiotekhnika i elek-
tronika 4,718,1959) and V.M.Fayn (ZhETF 33,945,1957) by the method of
Van der Pol, At some separations the stabllity conditions for both
'I’EAQO and ‘I‘E’M}o oscillations are simultancously satisfied. Tho pre-
sent calculatiors do not show which 1s stabls this case. If reso-
nAtors with Fresnel numbsr 2,5 are separated by less than 4% of the

width of the mirror, the TEMpQ mode willi be stable provided thsir ;
lengths do not diffar by mors than approximately 2{ of the wavelength.

| Orig.art.has: 23 formulag and 2 figures.
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Semiconductor quantum generators. Priroda 54 no.5-1(2MIg2 1?:5) ’

1. Chlen-korrespondent AN SSSR.
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ACCESSICHN NR: AP50inS71 UR/0026/65/161/003/0556/0559

AUTHOR: Basov, N. G. (Corresponding member AN SSSR); Belenov, E, M.;

Lerokhov, Vrroa puscanspicnsn st '

., g 3

TITLE: Diffraction synchronization of lasers . ¢ ~
SOURCE: AN SSSR. Deklady, v. 161, no. 3, 1965, 556-559 L

TOP1C TAGS: laser, semiconductor laser, laser cavity, stimulated
emission, laser array

ABSTRACT: A theoretical analysis 1s presented of the operaticn of a
laser comnsisting of a cavity in which the active substance {a semiconduc-
tor film)is deposited directly oan tne reflectors. To suppress undé-

. g¢ired oscillations in the plane of the active substance, the layer is
split into separate 1solated elements by absorbing partitions. The
analysis 1s limited to the most desirable mode of operation, 1. e.,

“only the case of synchronized oscillations in the TEM,, and TEM; g

" modes is considered. The coefficients of diffraction coupling of

i ppen-cavity resonators are calculated, and the stability criteria for

_such an operating regime are established. The losses 1in the TEMOO

/2

_FQM
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land TEM .  mnodes were calculated by a numerical method developed by
'A. G. Fox and T. Lee. It is shown that when the diffraction coupling
. coefficient has negative values, coupled resonator cavity losses arse
{ smaller than the losses of an isolated cavity resonator. it is

i established thav a stable mode of operation is that of the energeti-

, cally mosc affective regime, Orig., art, has: 10 formulas and 1
figure. . {cs]

ASSGCIATION: Fizicheskiy imstitut “imi = P, N, Lebedeva “Akademii’

nauk SSSR (PhysicsiIngtitute, Academy of Sciences, SSSR)
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TITLE: MaximumAcrose section of a laser beanm ) 5/ "7
b CS-—' !
SGURCE: AH SSSR. Dokxlady, v. 161, no. &, 1965, 799-801 F

,__171,

TOPIC TAGS: laser, ruby laser, Q modulated laser, laser beam, beam size, CW laser,
pulsed laser |
]
ABSTRACT: Limitations imposed on the cross section of & laser beam are discussed.!
In CW laser resonators with large transverse dimensions, the size of the emitted

j been can be restricted, in principle, by delayed 1nteraction of the remote areas

of the laser, or by detuning of the natural frequencies. of the individual parts of
the resonator. The delay effect, hovever, imposes np restrictions on the size of
the generation area. Thus, when A = 1 y and 6L a 1 K, Npax > 800, or when

L = 100 cm the maximun vidth of the generaticn area was & 5 cm. In pulsed (Q-modu-
lated) lasers, the cross section is restricted when laser action.occurs during a

time of the same order as that required to set ur modes in the resonator. The
geperation area in pulsed lasers cen develop as the result of 1) the appearance aud

. Browth of eeparate, mutually-incoherent "streams” and 2) the confluence of adjacent

. Lo 1/2

i
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laser witk L = 50 cem and
td ~ 6 mm.

ters, the area vas b mm. Orig. art. has:
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streams with the establishment of the coherence,

A = 7.10°5 cn, the generation ares -expanded in ~ 10~8
In the case of a Q-modulated pulsed ruby laser with identical parame-

Thus, in & Q-modulated pulsed
sec ;

8 formulas.\S (YK] 1
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AUTHOR: Basov, N. G. (Corresponding member, ANSSSR); Bogdankevich, C, V.; Pechenov,
A. %.; ABEalayev, G. B.; Akhundov, G. A.; Selayev, E. Yu. 70
— ulayev, Y hundov, b. :
: v

21 .9 _
h F ,
'{ITLE: Stimulated emission im & monocrystal of GaSe excited by fast electrons p:z/,

A

>

. Y
' BOURCE: AN SSSR. Dokledy, v. 161, mo. 5, 1965, 1059

TOPIC TAGS: 1ase}§’semiconductor laser, stimulated emission, gallium selenide, j
electron beanm laser, coherent light }’ . :
ABSTRACT: Achievement of laser action in a 11I~VI semiconductor (GeSe) pumped by
| an electron beam is reported. Samples of p-type GeAs with a carrier concentraticn
iof 5 x 1015 cw'> end resistivity of 200 ohn/cm at 300K were cleaved to form two
‘plane-parallel faces. Monocrystalline samples 1 mm thick or less, cooled by liquid
nitrogen, were bombarded with a 2-usec 200-kev electron beam directed Fo the cleaved
gurface at .an angle of 70 degrees. Emission observed in the direction perpen-
dlcular to the surface was recorded by & spectrograph. The emission spectrum ex-
tendinz between S870 £ and 6150 R showed four peaks. The maximpum was observed at
59¢5 2: indicating that laser action ls genersted by interband recompinut§9n.(t§9
"f;)riiaéen gap of GaAs at T7K is 2.09 ev). Fig. 1 of the Enclosure shovs thas tne |

Cord 1/3.,. o o
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[line at 5925 £ narrows with increasing current density of the beam. The displece-
iment of the line towvard the iong wevelength region at high current densities was
.attributed to heating. When the cleaved surfaces were silvered, the line width of
the peak decreased to one-hslf its value and additionsl peaks appeared at 5940 R
ernd 5983 . Orig. art. has: 1 figure. {cs)
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"TITLE: Stxmulazed emis.,ion from an optically pumped CaAs laser -7

e o

SOURCE: AN SSSP. Dekiady, v. 161, no. 6, 1965, 1306-1307
“ ‘ }
TOPIC TAGS: laser, semiconductor luser, GaAJ, GaAs lmser, optical pumping, stimu-

lated emission, oplicaiiy pumped laser, Roman laser, Re:nan scat\.enng, Raman pumped
laser T

2/
; }A.BSTRACT This artlcle, submitted for publication en b January 1965, describes the
first Soviet opticelly umped semiconducior lsser. Ttimulated emission was atlained
irn Jeahis pumped by & rua iaser and by the Siokes Aomponent of haman emissior Srom
-15uid nitrogen excited vy radiation from a rubf"a»gr. Acdx1lx 0.5 m sample :
'mq fabncated rrom a GaAs mano-ﬂnrs’ U o The plone molished surface x S04 10 St e e
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from a ruby laser. Wren the fulse energy I’Gﬁcied i_!‘ldjqoc"u ff(~0;~lnj(f Mv) pulse
Coahy WRE dine became very nar-

Tow and ascillation croyrresd o ; .
panied by o n&iro;§"~~23Ar;2 u? th?vqus’k line, Barrowing of the line was accom
speciral lipe inteng?tvt vq;is:ie:slona%1t¥ patterrn arnd g SLATp 1ncrease of L;ej'_
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the rirst, in front 5% {;; :EY?I ; oprrence vindow and another one, Conps i
Stokes component of Raman ths ¥indou. An infrar-s filter transparen

I v teman enlission from liquid nitrogen (H05y 1) el ot
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. . e - .
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Feman opieod 2 u;_'tm;;s:un iﬁ tran§formed into Stgkes radiar; .-
von tiaen n;tgggéh ;zgrgj density ST 0.2 J/en” reswitea In laser ostijllation
pinped Garn 1asr ote, 20 Zgém Fgm??ratures. The quantum yield of the Raman
nbho » lisdivergence, abou: 49 Urig. art. has; 3‘r1g~
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. TITIE: Concerning atomle bean lasers o #f - S 8
. | BOURCE: Zhurnal eksperimental'roy i teoreticheskoy firiki. Pis'ma v redaktsiju.
. | Prilozheniye, v. 2, no, 11,1»965;;6-9.-’:,"1 B . SRR

TOPIC TAGS: atomic sbécti'obcdpi;"‘hsgr_ \Sea;n, optic transition, forbidder_:'-frenu-, I
tion, spectral line, line intensily, line width '

| ABSTRACT: The authors examine the possibility of reducing the line width of a la- | -

ser by using an ajomic beam in a direction parallel to the front of the wave in the reso-
nator. Since population inversion cannot be produced in this case by allowed opti- &
* I'cal transitions, they propose the use of the 180° pulse method, wherein the ‘atomic '
beam passes through a light ray whose frequency equals the excitation frequency i
necessary fdr the atom to go over into a long=-1ived excited state. To avoid the
difficulty raised by the pcasible eviation of the lasing frequency from the central
transition frequency, the atomic beam is malle to interact with the light beam geners
ated by the laser itself. A diagram of such a laser is shown in Mg. 1 of the En- |
| closure. Its essential part is a quantum amplifier operating at the transition frel
quency. It is possible to use a semiconductor quantum amplifier in the case of Cs
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and 8r bem, and an uplit:ler \d.th an- Nd"‘-daped crystal in the case of an Be beam oo
It is indicated in the conelusion that an atomic beam can also be excited by an in=:

' tense spectral line from an incoherent source, such as the recently developed spece|
;tral lamps which emit 1ntenu 1uterconb1mtion lines of ca, Sr, and other substances.

- |Orig, art. has: 1 ﬁgure _ {02}
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~'SOURCE: ~ Zhu¥iie eksperimental'noy 1 teoreticheskoy fiziki. Pis'ma v redaktsiyu.
‘Prilozheniye, v. 2, no. 2, 1965, 57-58
‘TOPIC TAGS: glass laser, neodymi un laser%)b modulation, Q switching, electrooptic
switching, air breakdown

;ABSTRACT: An electrooptic switech was used for the Q-modulation of a neodymium-doged
‘glass laser which consisted of two KGSS5-7 neodymium glass rods (120 mm long, 10 mm
in diameter) with parallel ends and a mirror with a 987 reflection coefficient at
1.06 y. The electrooptic switch consisted of two crossed polarizing prisms end a
Kerr cell controlled by a pulse with a 5 nanosec rise front and a 600 nanosec dura-
tion. The laser was pumped by 8-k} 600-psec pulses from two spiral lamps. Emis-
‘sion was in the form of a 2-J, 20 nanosec poiarized pulse with a beam divergence not
exceeding 15'. The pulse was beamed st an optical amplifier consisting of one rod
120 m» long and 12 mm in diameter. The emission energy at the amplifier output was
4 3, which when focused by means of lenses with f = 250 and 400 mm, induced several
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"sparks" in the surrounding air, Pascage of the laser beam through the amplifier
>>d caused local defects in the material. 8¢9
=) -
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'BASOV, N.G.; BELENOV, E.M.; LETOKHOV, V.S.
Synchronization of oscillations in a semiconductor laser with
several p - n-junctions, Fiz, tver, tela 7 no.1:337-339 Ta 165,

MIRA 1813)
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E:  GaAs Junction laser vith & nonuniforn distribution of injected current
S —“25)']‘ . . ; .- ‘ :
[BOURCE:  Fizika tveidogo tels, v. 7, no. 10, 1965, 3128-3130

- |TOPIC TAGS: 1laser,. Junction laser, fnjection laser, éemiédnductorilaéer; GaAs,
: pjn Junction, _1n.jection current, coherent: radiation, recombination radiation

‘The effect of an uneven distribution of the ‘injection current. along the
0 area of a GaAs laser diode on-its emission was experimentally investi- |
odes wi : . 1

' p-side of a standard laser with polished ends was cut perpendicul
to diode's length ‘down to the Junction area (see Fig. ) of Enclosure), resulting in -}
:{two electrically seperated cavity sections with a contact attached to each part. Th
{coupling resistance betveen the diodes was’ large in comparison with the resistancé i
|Of the contacts and the bulk resistance. . The diode, cooled to the liquid nitroge L
“{temperature, was excited by current pulses of-1l-ysec duration. The lowest threrhold:
jeurrent was required when Anjection current densities in both sections-of the diodéq’

‘ere equals The wavelength of coherent emission at the threshold eurrent .was lary
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ACCESSION NR: AP5025h0k » R A
“:Iby about 20 R than the wavelerigth of emission during uneven excitation regime, 1.0,
“iwhen current I, = T;, When I, was tonstant vhile I} was increased from O to 1 amp,-
« jthe frequency of laser emission at A ~ 8430 } was gradually shifted toward higher °.
- [frequencies by 50 cps. When I, was: further inc eased, generation vas achieved at .
I\ x 8450 X while coherent emission at A x 8430 § decreased and finally disappeared.
|At. the same time the maximum of the line (half width % 30 R) vas shifted by w2k
[toward the longer wavelengths, A similar quenching effect at ~8430 X was observed
. |in the direction perpendicular to the axis of the diode. It was determined that .-
: when the injection current was sufficiently large in one section of the laser a 1
increase in power output was obtais,>q by simultaneously injecting ;current through.
both contactas on the p-side’ of tha diode. ‘e the slope ¢ ‘pover-curre
“jof the dual-diode structure inereased epproximately tvo t
-lof a single section diode, the use of the dual structure for ‘Modulation may be more |
useful than that cf a standard injection laser. Orig. art. hasy e, . [c8]"

ASSOCIATION: . Fizicheskiy institut,im. P. Ni; Lebedeva AN BSER, Mossow (Physics
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SBOURCE: Radiotekhnika i elektronika, v. 10, no. 9, 1965, 1729-1730

- | Toprc TAGS: giant pulse laser, gallium 'arsenide, photodiode, resolving time, Kerr

- -{ cell, photomultiplier - S ' o o e

A The *;imé-'dependent characteristics of a glant pul

"] & Rerr cell were measured. by moang -of ‘a-gallium arsenide
ode was obtained by diffusion of cadmium i 1=

centration of tellurium d

oL

ode vas' Lgh €8 by-a-n ~laser beam and ® width .. |-
| from the photodiode (connected across T5-olm 1oad) was 40 nanosec st room ‘tempera~
ture, and 20 nanosec. 8t TTK. The resilts indiecate that the resolving time of the :
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;.| photodiode is not greater than 5~ﬁ;-ﬁ98éc; a;v‘dﬁ;liﬁy ﬁhichmk’ ‘ ;es

| photomultipliers. Unlike photomulty '
_ ' : v pliers, which i 8
photodiodes are .capable of -accurately’ de@e;miniﬁg.t:zrgg::el:gszgnzl 1:»::: ;:g;e

released by the Kerr cell...The. expe
art. has: 2 figures, 'I'he _u('r:lfneptq.J? value of the lag wap;‘ao'na.nosec.[ 01]-13
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1TITLE: Propagation of a light pulse in a medimm with population inversion
, Zj
SOURCE: Optika i spektroskopiya, v. 18, no. 6, 1865, 1042-10u46

fABSTRACT: Propazgation of a light pulse is investigated in a medjum
;lation inversion. KNonlinear distortions of .the wmedium by 8 strong radia-
“tion pulse are taken- into account. A aonlinear integral equation is derived

with popu-

which defines the limiting shape of a light pulse which passes a reiatively groat
distance through the medium. Losses #d degree of inversicn of the induced radia-

tion are taken in:~ account in this equation., An expression ig derived for the

l:miting 2nergy of *he pulse, end the nonlinear integral equation for

the
asymptotic  shepe of the pulse isg solved numericelly and  plotted (zee
Fig. 1 of the Enclosure) for .varie

ious ratiss of. loss .factor to emplifi-
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ation “factor per unit  OF lenglh.  The. effect  of . timis “on—ir

—iB 8 ruby is” numbritallyy“evalumted by the suthors in another work (N. G.
‘Basov, V S. Lestokhov, "Rescnance Iiteraction of a Radiation Pulse with an Inverse- f
!:opgla‘tlcm Hed%um."‘ FIAN, A-2, 1965). "The authors are grateful to V, S, Zuvev hhd
AN, ’»}}’»‘c‘%"z'_‘?\’%‘»’l“'/"_'?or useful discussions and to 4, T, Matuchun for hél.;- w'i't_?‘f’:'?:;;" !
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Diffraction synchronization of lasers. Zhur. tekh. fiz, 35 no,6:1098-
105 Jo 165, . (MTRA '18:7)
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SOURCE: Zhuwal eksperimental'noy 1 teoreticheskoy fiziki, v. 48, no. 6, 1965,
;3 1562-1564 Y

!

i

i

, v ; 3

TOPLIC TAGS: laser, glass laser, neodymium laser, Q spoiled laser, stimulated emig~

sicn, glant pulse ‘

1

i

ABSTRACT: A description is given of a Q-switched neodymium doped glass ilaser, the

output of which is amplified by a system of three neodymium doped rods with a total
output of 8 J. A prism rotating at a speed of 30,000 rpm was used in the

laser system. The 1Z-cm-long

Nd;03. The flash lamp input w, on of the flash,

The external mirror consisted of an uncoated plane-parallel glass plate. The laser

output consisted of two roximately equal intensity and of 45 nanosec
&ration. ~*he total

i

The output of the
rods with an overall length of 32 cm,

{Card 1/2
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bf the three rods. HNormal generation in the 3-
the crystal faces at 30’ angles to each other.
pulses, was § J SE-the puls

o v
di regenc”  did not -

2

rod system was prevented by arranging
The total ou ing of two |

educing the mumber of pulses to-on
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Amabarisumyan, R. V. Boyko, V. A5 Zuyev, V. B8.; Basev, N. G.; Krokhin,

Rl; !Q:!QO'V, PO QL.;. se?&___ﬁm, Y\hwv.; Stgzlcv! Y“- Yuo

 TITLE: Hesting of matter vy focused laser rediation

isggzcs;e Zhurnal eksperimental'noy 4 teoreticheskoy fiziki, v, k8, no. 6, 1065,
' l 3'1 7

l 2 nﬁ
"TOPIC TAGS: high temperature plaszggf,\ laser application’ laser radiation, lithium,"

air

ABSTRACT: In discussing the main factors that limit the heating of matter to high
temperatures by laser radiation, the authors point out thet in solids the limita-
tions are imposea by the sharp focus that obtains under most experimental congi-
tions, and that in gases the limitation {a impoced by the possibllity of gas break-
down. 11 view of therse limitations, they conclude, afier anaiyzing the motiocn of
‘the breakdcwn boundary in a gas qualitatively, that focusing of lazer radiation on
‘the surface of a condensed medium located in Vacuun 18 the most pramising method of

obtaining a high tevpsraturs plasss. I i
I P Vo s
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{operation is one in which one-dimensional motion of plasms occurs, since three-
‘dimensional motion leads to rapld reduction in density and & decrease in the re-
‘lative fraction of the laser radiation sbsorved in the plasma. Under these condi-
tions the maximum achievable temperature is determined by the energy loss due to
radiation and thermal conduetivity. The authors then report the results of =
spectral analysis of the emission from a plasma produced by focusing the radiation -
P Sy i g tched laser on the surface of a solid sanple of IithiwmI ™ =

in vacuum. The laser radiation consisted of two pulses, each with €nergy approx-
imately 3J and esch approximately %0 nsec in length. Tne estimated obtainmed tem-
perature in this case 1s of the order of 20 eV (2 3 x 107 deg). In the case of o
<. [breakdown produoed in air of normal density By & ruby laser pulse of spproximately |
‘33 the corresponding teeperature cannot exceed 10.5 e¥. Orig. ert. has: 3 Pigures
and 3 formulas. 102]

ASSOCIATION: Fizicheskly institut im. P. H. Lebedeva Akademii nauk BESR (Physics
Institute, Academy of Solerces, SSSR)
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- 1 ABSTRACT: A theoretica.l analysis is’ xnade of the operation of a two-mode laser. v
“{Simple substitution is used to ottain an equation containing the polarization and
. }the electric field from a set of equations for a one-mode laser. The equation ob- .
! tained can be expanded in terms of the eigenfunction of the field. Two special
-l cases are considered: 1) eigenfrequencies much greater than the width of each of" ;
" {the resonance lines and oseillations occurring at both frequencies (nearly bihar- :
‘| monic oscillations) and 2) resonance curves overlapping comsiderably (nearly har- '
‘monic oscillations) In the case of nearly biharmonic oscillations, application of:
- | van der Pol equations to. the system of equations obtained by the authors results in!
.a set of rate equations which,. under certain simplif‘ying assumptions, are identical
.~ | to those obtained by W. E. Lamb (Physical Reviev, v. 13’J no. 6A, 1961;, p. 11129)
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2
=/ In the case of nearly harmonic oscillations, application of van der Pol -equations’
{leads to & set of equations for slow oscillations. An snalysis of the resulting =

equations shows that the intensity of emission consists of regular.undemped oscil-
lations and explains some of the experimentally observed operating reglmes. How=
{ ever, the actual regime is much more complex and requires analysis of the inter- =
setion of & larger number of modes. Orig. art. has: -5 formulas and 1 rigure'i‘ : ]

R
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" ABSTRACT: -

The article is a hfief‘hdvahcé'~ rebort‘ of a comprehensive work to be pub-

.| materially while propagating within a medium with inverse population, - In the case

| of a ruby medium with usual parameters, the velocity of the pulse maximum on reaching
its stationary vaiue was shown to be 17T x 10! cm/sec, which greatly exceeds the:

: velocity of light.  This fact, however, does not contradict the causality principle,

~weak leading edge, and can continue only to t
-propagates with the velocity of light in the

- he point of zero intensity which aiways
- _ruby

medium, An amplifier composed of two
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- institut, Akedemiya nauk 88SR) = .. CT R . ﬁ .
'I'I‘I‘I.E : 'Vélo‘c'ity1 of'z.:ropag'_at:lbn of a powerm ught'pulse in a medium i:lth pcpulatvioh
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lished separately. It was shown that the leading edge of such s pulse does not. change e

since such a propagation takes place as the result of ‘the deformation of the initially

e 24 cm long .vaes used for experimentgl study of the problem. The end faces ' | -
| card 2f2 * . IDC: 621.375.9
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~of the'rods were cut at the Brewster angle,  The total gain for a weak signal vas'
- about’ 50.. Both input and output pulses were recorded by the same coaxial photocell
arrangements, but the output pulse was made to. travel an additional distance so that
.1t reached the photocell 56 x 10~9 gec after the input pulse. The parameters of the
input pulse were as follows: energy 1.3 J, pulse width 16 x 10~9 sec. A comparison | s
-of oscillograms of weak and strong pulses revealed that no appreciable shortening of | . -
| -the pulse occurred, and that only the time interval between the input and output .
- pulse shortened as the pulse strength increased. The shift in the time interval in -
-this case was 9 x 10~9 sec, which agrees with the theoretical considerations pre- - -
- sented above. It foilows that amplification of the exponentially growing leading
edge of the pulse results not :lxi*p.-ahqrter pulse, but in.an additional shift of the | . .
pulse peak. To shorten the pulse, it is necessary to increase the steepness of the | = JB
leading edge by, say, cutting it "off by a shutter, by nonlinear absorption, etec.
"is noted further that the shift of the pulse peak with velocity exceeding the ‘veloc- -
ity ' anied by the shift of the boundary of inverse population and - _
gence of ‘a number of new effects such g that of Cherenkov radia-|
Orig. art. has: "1 Tigure-and 2 formulas. - : ‘ :
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